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Fronts

 Fronts are boundary surfaces that separate air masses of different densities one of

which is usually warmer and contains more moisture than the other.

 The zones that Separate the vast sizes of air masses.

 A front is the transition zone between two air masses of different densities.

 Separate air masses with contrasting temperatures. Often, they separate air masse  

s with different humidity's as well called Fronts.

 Fronts can form between any two contrasting air masses.



Fronts

 عادة ما تكون أكثر دفئاً وتحتوي والتي المختلفةالجبهات عبارة عن أسطح حدودية تفصل الكتل الهوائية ذات الكثافات

.على رطوبة أكثر من الأخرى

المناطق التي تفصل الأحجام الهائلة للكتل الهوائية.

الجبهة هي المنطقة الانتقالية بين كتلتي هواء بكثافات مختلفة.

ة المختلفة في كثير من الأحيان ، يفصلون مجموعات الهواء مع الرطوب. فصل الكتل الهوائية بدرجات حرارة متناقضة

.وكذلك تسمى الجبهات

يمكن أن تتكون الجبهات بين أي كتلتي هواء متباينتين.



Frontal Surface or Frontal Zone

The upward extension of a front is referred to as a frontal surface or front

al zone.

Frequently, two air masses, especially in the 

middle latitudes, develop a sharp boundary or 

interface, where the temperature difference 

between them becomes intensified. Such an 

area of intensification is called 

a frontal zone or a front. The boundary 

between the warm and cold air masses always 

slopes upwards over the cold air. This is due to 

the fact that cold air is much denser than warm 

air. The sloping of warm air over the cold air 

leads to a forced uplifting (frontal lifting) of 

the warm air if one air mass is moving toward 

the other. In turn, this uplifting causes 

condensation to occur and the possibility of 

precipitation along the frontal boundary.

http://www.physicalgeography.net/physgeoglos/f.html#front
http://www.physicalgeography.net/physgeoglos/f.html#front
http://www.physicalgeography.net/physgeoglos/f.html#frontal_lifting


Frontal Surface or Frontal Zone

The upward extension of a front is referred to as a frontal surface or front

al zone.

ان ، في كثير من الأحيان ، تقوم كتلتان هوائيت

خاصة في خطوط العرض الوسطى ، بتطوير 

حدود أو واجهة حادة ، حيث يصبح فرق درجة 

يف هذه تسمى منطقة التكث. الحرارة بينهما مكثفاً

دائمًا ما ينحدر الحد . منطقة أمامية أو جبهة

ى فوق الفاصل بين كتل الهواء الدافئ والبارد لأعل

ويرجع ذلك إلى حقيقة أن الهواء . الهواء البارد

دار يؤدي انح. البارد أكثر كثافة من الهواء الدافئ

سري الهواء الدافئ فوق الهواء البارد إلى الرفع الق

للهواء الدافئ إذا كانت إحدى ( الرفع الأمامي)

ابل ، في المق. الكتل الهوائية تتحرك نحو الأخرى

انية يتسبب هذا الرفع في حدوث التكثيف وإمك
.هطول الأمطار على طول الحدود الأمامية



Formation of Fronts

 Generally, the air mass located on one side of a front moves faster than  

the air mass on the other side. Thus, one air mass actively advances into  

the region occupied by another and collides with it.

 As one air mass moves into the region occupied by another, minimal

mixing occurs along the frontal surface.

upward Instead the air masses retain their identity as one is displaced  

over the other. No matter which air mass is advancing, it is always the  

warmer less dense air that is forced aloft.

 Whereas the cooler, denser air acts as a wedge on which lifting occurs.

 The term overrunning is applied to the process of warm air gliding up over a 

cold air mass.



Types of Fronts

Warm fronts

Cold fronts

Occluded fronts

Stationary fronts
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2D view of Fronts

Air Masses and Frontal Transitional Zones



Warm Front











Clouds Pattern in Warm Front



Identification and Frontal Weather

Weather Before Passage  
Element

Temperature Cool or Cold

During After Passage  
Passage

Rising Warmer

Winds East or southeast Variable South or Southwest

Precipitation Light-to-moderate rain,  
snow, or freezing rain in  
winter.
Heavy rain possible in  
summer.

None or  
light rain

None,  
occasionally  
showers in  
summer

Clouds Cirrus, cirrostratus,  
stratus, nimbostratus  
Cumulonimbus when  
air is Conditionally  
unstable.

None,
stratus,
or fog

Clearing,  
cumulus, or  

cumulonimbus  
in summer

Pressure Falling Falling  
or steady

Falling then  
rising

Humidity Moderate to high Rising High, particularly in  
summer



Cold Fronts

A cold front is the transition zone in 

the atmosphere where an advancing cold, dry 

stable air mass displaces a warm, moist unstable 

subtropical air mass. On a weather map, the cold 

front is drawn as a solid blue line with triangles. The 

position of the triangles shows the direction of frontal 

movement. Cold fronts move between 15 to 50 

kilometers per hour in a southeast to east direction. 

The formation of clouds and precipitation at the 

frontal zone is caused by frontal lifting. High 

altitude cirrus clouds are found well in advance of 

the front. Above the surface location of the cold 

front, high altitude cirrostratus and middle 

ltitude altocumulus are common. Precipitation is 

normally found just behind the front where frontal 

lifting has caused the development of 

towering cumulus and cumulonimbus clouds#

http://www.physicalgeography.net/physgeoglos/a.html#atmosphere
http://www.physicalgeography.net/physgeoglos/a.html#air_mass
http://www.physicalgeography.net/physgeoglos/c.html#cirrus_clouds
http://www.physicalgeography.net/physgeoglos/c.html#cirrostratus_clouds
http://www.physicalgeography.net/physgeoglos/a.html#altocumulus_clouds
http://www.physicalgeography.net/physgeoglos/p.html#precipitation
http://www.physicalgeography.net/physgeoglos/c.html#cumulus_cloud
http://www.physicalgeography.net/physgeoglos/c.html#cumulonimbus_cloud


Contd…



Identification and Frontal Weather

During After Passage  
Passage

Weather Before Passage  
Element

Temperature
Warm Sharp drop Colder

Winds South or southwest Variable and gusty West or northwest

Precipitation None or showers Thunderstorms
in summer, rain or snow

in winter

Clearing

Clouds None, cumulus, or  
cumulonimbus

Cumulonimbus None or cumulus in  
summer

Pressure Falling then rising Rising Rising

Humidity High, particularly in
summer

Dropping Low, particularly
in winter



Occluded Fronts





الملتحمة الجبهة 

ل لتحمجبهمة هوائيمة بماردةهمي اماهرة مناخيمة تحصمل عنمد قمدومعلمم الأرصماد الجويمةفي( أو الجبهة المسدودة):

ة ممن لينتقمل ممن المركمل إلمى الأطمراف القريبم( مكمان مقفمل)، مما يؤدي إلمى حصمر الهمواء المدافئ جبهة دافئةمحل

[2].يسمى مكان الالتقاء اصطلاحاً باسم النقطة الثلاثية. سطح الأرض

:، وتصنف إلى نوعينالمنخفضات الجويةفي أماكنالملتحمة  الجبهات تنتشر 

.لهاتكون فيها الكتلة الهوائية أبرد من الهواء الموجود في الجبهة الدافئة التي تحل محجبهة ملتحمة باردة 

التممي تحممل تكممون فيهمما الكتلممة الهوائيممة ليسممت بردجممة بممرودة الهممواء الموجممود فممي الجبهممة الدافئممةملتحمممة دافئممة جبهممة 

.محلها

https://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A3%D8%B1%D8%B5%D8%A7%D8%AF_%D8%A7%D9%84%D8%AC%D9%88%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%AC%D8%A8%D9%87%D8%A9_%D8%A8%D8%A7%D8%B1%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%AC%D8%A8%D9%87%D8%A9_%D8%AF%D8%A7%D9%81%D8%A6%D8%A9
https://ar.wikipedia.org/wiki/%D8%AC%D8%A8%D9%87%D8%A9_%D9%85%D9%82%D9%81%D9%84%D8%A9#cite_note-2
https://ar.wikipedia.org/wiki/%D9%85%D9%86%D8%AE%D9%81%D8%B6_%D8%AC%D9%88%D9%8A


Occluded Front Helps to Generate a Mid-Latitude 

Cyclone

when a cold front overtakes a warm front A developing cyclone typically has a preceding 
warm front (the leading edge of a warm moist air mass) and a faster moving cold front (the 
leading edge of a colder drier air mass wrapping around the storm). North of the warm front 
is a mass of cooler air that was in place before the storm even entered the region.



Types of Occlusion-

Cold-Type Occluded Fronts
During the formation of an occluded front, the Bergen meteorologists believed that if the
polar air behind the cold front was colder (and thus denser) than the polar air ahead of 
the warm front, then this less dense air and the associated warm front would ride up off 
the ground over the cold front as the occluded front formed. This type of structure is  
called a cold-type occlusion.



Warm-Type Occluded Fronts

A warm air occlusion or occluded front is less common than a cold occlusion. A warm 
occlusion occurs as cool air moves rapidly into an area with an existing warm front. 
The difference from a cold occlusion is that the approaching cool air is not as cold as 
the retreating cold air in the existing front. In other words, the fast-moving, incoming 
air is cold, but not as cold as the air mass ahead of it. Precipitation can usually be 
expected when an occluded front passes through an area.

https://www.thoughtco.com/precipitation-types-3444529


Winds southeast-south variable west to northwest

Temperature
Cold Type

Warm Type
cold-cool

cold
dropping

rising
colder
milder

Pressure usually falling low point usually rising

Clouds in order: Ci, Cs, As, Ns Ns, sometimes Tcu
and Cb

Ns, As or scattered Cu

Precipitation light, moderate or heavy 
precipitation

light, moderate or heavy 
continuous precipitation 

or showers

light-to-moderate 
precipitation followed by 

general clearing

Visibility poor in precipitation poor in precipitation improving

Dew Point steady
usually slight drop, 
especially if cold-

occluded

slight drop, although may 
rise a bit if warm-

occluded

http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/cirrus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/cirrostratus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/nimbostratus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/nimbostratus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/cumulonimbus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/nimbostratus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/fair_cumulus.rxml?hret=/guides/mtr/af/frnts/ofdef.rxml


Stationary Fronts

https://www.windows2universe.org/earth/Atmosphere/tstorm/cold_front.html
https://www.windows2universe.org/earth/Atmosphere/tstorm/warm_front.html
https://www.windows2universe.org/earth/Atmosphere/front.html
https://www.windows2universe.org/earth/Atmosphere/wind.html


Weather Typically Associated with a stationary Front

https://www.windows2universe.org/earth/Atmosphere/temperature.html
https://www.windows2universe.org/earth/Atmosphere/weather.html
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